On April 15th, 2003, the first crossover kidney transplantation took place in The Netherlands. In September of the same year, a national database was established to facilitate kidney exchange between two donor-recipient couples. During 2004, kidneys from living donors will be exchanged between the seven university medical centers in The Netherlands. One of the conditions for successfully implementing this program was the need to address the ethical and psychologic implications involved. In this article we will discuss the ethical and psychologic considerations that are accompanying the practical preparations for the first Dutch crossover transplantation program. We identified five topics of interest: the influence of "donation by strangers" on the motivation and willingness of donor-patient couples, the issue of anonymity, the loss of the possibility of "medical excuses" for unwilling donors, the view that crossover is a first step to commercial organ trade, and the interference with existing organ donation programs. We concluded that whether viewed separately or in combination, these issues do not impede the efficient organization of a crossover program or raise worrying ethical issues.
T he Netherlands has a population of 16 million. Approximately 375 to 425 kidneys per year are transplanted from cadaver donors. In addition to cadaver transplants, approximately 200 kidneys from living donors were transplanted during 2003. Although the growing number of available living donors helps prevent the waiting lists from growing further, there are not enough kidneys available to help the 1,300 patients already on the waiting list. After starting dialysis, kidney patients have an average waiting time of 4 years before a kidney becomes available. In the meantime, their health status declines. Currently, the mortality rate of patients on dialysis is approximately 20% per year (1) .
Living organ donation by family or friends offers an opportunity to reduce the long waiting lists. However, in a third of these cases, the transplantation cannot take place because of ABO incompatibility or donor-specific sensitization (2) . A crossover transplantation program offers new hope. The program provides a lifesaving opportunity when a donor cannot give his or her kidney to his or her recipient. If another donor-recipient couple experiences the same problem, the kidneys can be exchanged.
In South Korea, such a crossover kidney exchange program has been operating successfully for more than 10 years (3). The United States also has experience with "kidney swapping" (4) . In Europe, however, crossover transplantations have been attempted only once in Switzerland, in Romania, and in Rotterdam.
This conservative European attitude is in part explained by concerns surrounding the ethical and psychologic implications of crossover transplantation. When a crossover program was initiated in The Netherlands, it was agreed that these concerns should be addressed. A multidisciplinary research effort was conducted to determine the most prominent psychologic and ethical issues that surround crossover kidney exchange and to propose practical solutions. We identified five topics of interest: (1) the influence of "donation by strangers" on the motivation and willingness of donor-patient couples; (2) the issue of anonymity; (3) the loss of the possibility of "medical excuses" for unwilling donors; (4) the view that crossover might be the first step to commercial organ trade; and (5) the interference with existing organ donation programs.
Next we describe these five topics in detail and suggest practical solutions.
Living Organ Donation by Strangers
When discussing the ethical and psychologic issues of a crossover transplantation program, a prominent issue is the possibility of a difference in motivation and willingness of kidney donors and recipients compared with the attitudes of those involved in a direct living donation program. At first glance, crossover donation between two couples is not significantly different from direct living kidney donation. The motivation of the donor is the same: helping a friend or a family member by giving a kidney. The result for the patient is equivalent as well: He or she receives the much needed organ. Furthermore, the medical impact for the four people involved is the same as for the two direct living kidney donors. Psychologically, however, it might matter for those involved whether the donation comes from a stranger. It is known from literature that some recipients are affected cognitively and emotionally in regard to the origin of the organ that is being donated (5, 6) . Sanner quotes a patient as saying "What if it comes from a sinful man? Then God has to clean my new heart." When the donor is a family member or a friend, patients are often more reassured because their kidney originates from someone who is known to them, a feeling of trust that it is from a "good" person. This could be described as an application of the "magical law of contagion," a traditional belief that describes the transfer of properties (moral, physical, harmful, or beneficial) through contact (7) . The possibility of meeting or knowing the donor distinguishes crossover and direct donation from cadaver donation. Crossover differs from direct donation in that there is no prior emotional closeness or familiarity between donor and recipient.
Crossover donation can be viewed as being more abstract and detached compared with direct donation. Donorrecipient couples could perceive the crossover program as being less intimate, more formal, and abstract. This might be helpful to recipients who are struggling with the idea of "eternal gratefulness" toward the donor. The idea of eternal gratefulness comprises worries that the recipient forever owes something unrepayable to the donor (8) . In addition, some living related donor recipients and living unrelated donor recipients might feel pressured to keep up an optimally healthy life style (9) . The fact that the relative of the recipient does not donate directly might relieve this kind of pressure or perceived obligation. It also might be the case that even if direct donation were possible, a couple might still be willing to participate in a crossover exchange anyway because they would be helping another couple
We conclude that currently it is not possible to assess the impact of the involvement of an unknown donor on the decision about whether to participate in crossover donation. We do not know whether people prefer one option over another, and moreover we do not know the motivation for their preferences. Nevertheless, we were also not able to determine any insuperable moral obstacles resulting from the involvement of an unknown donor. This issue will be explored further during the program.
The Issue of Anonymity
Before crossover transplantation can take place, a practical decision has to be made about whether the couples should be introduced to each other. We investigated attitudes toward this issue of anonymity in 14 potential participating couples in the crossover transplantation program. It emerged that, without exception, all preferred anonymity (10) . A frequently cited reason was the desire to focus on a "normal healthy" life, instead of being confronted by, and perhaps becoming emotionally involved with, others who have comparable health problems. People also expressed other reasons for desiring anonymity. For instance, anonymity prevented psychologic pressure that might result from acquaintance. A further reason for preserving anonymity was to avoid any pressure or conflict between the two couples in instances in which there were different transplantation outcomes (11) . The involved donors and recipients might be inclined to compare the functioning of both donated kidneys, for example. If outcomes are different, this can cause anger and feelings of resent toward the other couple with a better functioning graft. Another reason in favor of anonymity was the possibility that couples might view each other negatively before the procedure, which might eventually result in the cancellation of both transplants.
After taking all arguments into account, we decided that the anonymity between the couples should be safeguarded. Our main reason for this view was the unanimous preference for anonymity expressed by our panel of potential couples and the belief that there would be less emotional distress for the couples involved if they were not acquainted with each other.
No More Possibilities of Virtual Excuse
In the case of direct donation, the donor might perceive pressure to donate his or her kidney. This pressure might emanate, for example, from the medical world (including patient organizations), government, the recipient or other family members, or the donor's own conscience (12) . Some donors have been reported as having a strong but unspoken preference not to donate and are often relieved to learn, for example, that they are ineligible because of ABO incompatibility (13) . In this case of direct living donation, the true motivation of an unwilling donor can be covert by introducing fake medical reasons. It is known that in this way doctors protect the unwilling donor from precarious interpersonal situations. The greater possibilities of crossover transplantation increase the chance that one is a suitable donor. In the mean time, a helpful lie (as sometimes used in direct donation) becomes much more difficult, if not impossible. The blockade of this emotional emergency exit might enhance the pressure to donate. Care should be taken not to pressurize potential donors in any way, for instance, by presenting living organ donation as a citizen duty.
We think that the disappearance of the "medical lie" as escape route does not countervail the solution that the crossover transplantation program might bring for the participants of this program. We advocate developing a protocol that focuses particularly on the attitude and willingness of the potential donor. This can be achieved by providing the potential donor with a confidant and, in case of doubt, psychologic screening.
Is Crossover a First Step to Commercial Trade of Donor Organs?
According to Dutch law (supported by public opinion), the commercial trade in donor organs is not allowed. Although crossover transplantation cannot be defined as commercial, a transaction is involved, which could be defined as a process of exchange or barter. The donor's kidney goes to a stranger, but not for free. It is exchanged for something valuable, namely, another organ for a loved one. There are concerns that this might lead to a monetary trade in organs. We will argue that crossover transplantation can be considered separately from any development in commercial donor trade.
To participate in the crossover transplantation program, we consider the donor's motivation to be the same as for direct living donation. The only aim for the donor is to give his or her kidney to provide a loved one with a needed organ. Compared with direct donation, the "net gain" is the same: The donor receives nothing, and the couple gains nothing more than they would have gained through direct donation. There is gain for the donor, namely, the joy of helping a loved one, a new shared future, financial benefits (in that the recipient will be able to return to work), and feelings of (and increase in) self-esteem (14) . However, this gain does not differ from the gain from direct exchange. Because direct donation is allowed, this cannot be the kind of (financial) gain that is forbidden by the Dutch law and in most other countries. Moreover, the Dutch crossover transplantation program takes place within a system in which various elements of the kidney exchange are taken into account, such as donor age and likelihood of a successful transplantation. This implies that the weighting of the different determinants of the exchange is not undertaken by the donor or the recipient, but by an independent agency, an arbiter. In this way, market forces are eliminated and the crossover transplantation program remains complementary to the existing living kidney donation program, with no attendant danger of becoming commercial.
Interference with Existing Organ Donation Programs
It could be argued that the introduction of a new kidney distribution program could interfere with existing programs that might introduce unfair overall allocation of resources. The proposal to mix the cadaver pool and direct living donations has been dismissed in the literature (15) . The reason given for this is the vulnerability of blood group O recipients who would have to wait longer because of the extraction of blood group O kidneys from the cadaver pool for the benefit of blood group O recipients with a living (non-blood group O) donor. This problem is not likely in the Dutch situation, because the pool for crossover transplantation will consist of couples that have registered for, but could not be helped by, direct living donation. In this way, the crossover pool does not interfere with the pool of patients waiting for a transplantation of a cadaver donor kidney.
However, we might query whether the arguments for a strict separation of the pools in all circumstances are strong enough. What if because of an unforeseen problem with the donor organ one of the patients in a crossover program cannot obtain the promised organ? Would it be fair to offer the first available organ from the cadaver pool to this patient? The separation of the pools for living donation from the cadaver pool is based on the idea that people who (with the help of a partner, friend, or family member) can bring in a kidney have the right to get one in return. This implies that others have to wait longer for a cadaver kidney. It is not clear what is equitable and just in these situations. On the one hand, it is considered unethical to ask a donor who is able to donate directly to a loved one to donate to a larger pool (16) . On the other hand, by strictly separating organ donation programs, the situation will probably arise in which the crossover pool stagnates because it consists of A/B donors and O recipients. One large crossover pool (including all living related donor and living unrelated donor couples) seems to be wise if the number of transplantations is to be optimized. A condition of such a system could be that every recipient receives the best matching kidney because there is one large living donor pool.
Clearly the introduction of a new distribution system raises issues about whether and in what situations the various organ distribution programs might interact. Any interaction will introduce new discussions on which theory of justice is appropriate. Because the discussion is still ongoing, we have tried to prevent as far as possible any interaction occurring between the pools. For this reason, the Dutch program has decided to perform both crossover transplantations simultaneously. This implies that if one transplantation has to be canceled because of unforeseen reasons, the other transplantation will also be canceled, avoiding the problem of an appeal to the cadaver pool. This will be discussed beforehand with the donor-recipient couples as part of the informed consent procedure. In cases in which cancellation of the transplantation is impossible, new judgments about fairness and equity in regard to allocation will have to be made. For this reason, interactions between systems will be recorded and discussed during the evaluation of the crossover program.
CONCLUSION
Although the "net results" of crossover transplantation are in many respects similar to direct living donation, crossover transplantation raises a range of additional issues. We have identified five important topics: the influence of "donation by strangers" on the motivation and willingness of donor-patient couples, the issue of anonymity, the loss of the possibility of "medical excuses" for unwilling donors, the view that crossover is a first step to commercial organ donation, and the interference with existing organ donation programs. None of these issues, either separately or combined, seem to impede the efficient organization of a crossover program or raise worrying ethical issues. This has provided reassurance that when the program is accompanied by careful evaluation at each stage, there is no reason why the program should not be successful in The Netherlands.
